Introduction
'Children are wired for sound, but print is an optional accessory that must be painstakingly bolted on' [Pinker in [1] , p. ix-x].
Developmental dyslexia is a heritable neurobiological condition that is characterized by an unexpected failure to develop accurate or fluent reading and affects approximately 5-17% of children [2] . Individuals with dyslexia have shown structural and functional brain atypicalities in the complex reading network which consists of (1) left inferior frontal regions, (2) dorsal temporo-parietal regions, and (3) ventral occipital-temporal regions [3, 4] . The etiological basis of dyslexia is not well understood due to the complex interactions among multiple genetic risk variants and environmental factors, which collectively affect typical and atypical reading development.
This paper aims to disambiguate the genetic, environmental, cognitive, and neurobiological components that are involved in predisposing a child to developing dyslexia. In particular, it integrates current experimental evidence on the development of the reading brain with Pennington's [5] multiple deficit model (MDM) of developmental disorders and van Bergen's extended 'intergenerational multiple deficit model' of dyslexia [iMDM, 6 ]. This paper further adds a developmental perspective to the current models and reviews specific factors and underlying mechanisms that contribute to atypical reading as well as their developmental trajectories prenatally and postnatally. Additionally, it reviews and suggests relationships and interplays between the various levels and proposes a descriptive multi-componential model for the etiology of development of dyslexia. This should be seen as an extension rather than a modification of the current models. Furthermore, current as well as potential implications of this framework for educational practice and policy are discussed.
Genetics and the neurobiology of dyslexia
Heritability of dyslexia has been estimated at approximately 60% [7, 8] .These estimates are much lower (20-33%) if only siblings but no parents are affected, and higher (76-78%) if both parents are affected [9] .
Several candidate susceptibility genes for dyslexia (e.g. ROBO1, DCDC2, DYX1C1, KIAA0319) have been reported, the majority of which are involved in brain development [10, 11 ] . A tentative pathway from genetic effects to developmental brain changes and to perceptual/ cognitive deficits in dyslexia has been proposed [10] . According to this hypothesis, variant function in any number of genes involved in cortical development may
